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What Building Blocks Do in a Route
A building block is a functionalized molecule bought instead of made, so that a synthesis can start

several steps closer to its target. Boronic acids and esters for cross-coupling, protected amino

acids, halogenated heterocycles, anilines, aldehydes and terminal alkynes fill catalogs because

they fill routes: each one removes a preparation, a purification and a failure point from a chemist's

week. The economics are decisive in discovery chemistry, where the scarce resource is not

material but time-to-compound. Choosing building blocks well is therefore a strategic act, not a

shopping errand. Purity, isomeric integrity, stability on the shelf and honest documentation decide

whether a purchased starting material accelerates a route or quietly sabotages it, and this guide

sets out how experienced chemists judge those qualities before the bottle is opened.

Purity and the Impurities That Matter
A stated purity of 97 percent invites the question: what is the other 3 percent, and does it

participate in my reaction? Residual starting materials can couple, condense or coordinate

alongside the main component; regioisomers can run the whole route in parallel and emerge as

an inseparable contaminant in the final compound; water and residual solvents shift stoichiometry

in moisture-sensitive steps. Read the certificate of analysis for the specific lot, and favor suppliers

who state the analytical method behind the number - HPLC area percent, qNMR and titration tell

different stories. For critical steps, a quick in-house check by NMR or LC-MS on arrival is cheap

insurance. The right purity is the purity the step requires: ultra-high grades for the final fragment

coupling, standard grades for early robust chemistry, each chosen deliberately rather than by

habit.

Functional Group Compatibility
Building blocks earn their value from their functional groups, and those groups must survive

everything the route does before their moment arrives. Protecting groups are the classic answer -

Boc, Cbz and Fmoc on amines; silyl ethers and acetals on oxygen functionality - but each

protection is also a deprotection owed later, with its own yield and compatibility risks. Map the

route's conditions honestly: strong acid, strong base, hydrogenation, heat, fluoride. A block whose

protecting group falls off during a mid-route hydrogenation is not a bargain at any price. Catalogs

increasingly offer blocks with orthogonal protection patterns designed for common sequences,

and choosing them is often worth more than the last few percent of yield in a single step.

Compatibility thinking, done on paper first, is what separates routes that converge from routes

that wander.

Stereochemistry and Isomeric Purity
When a building block carries stereochemistry, its isomeric purity becomes part of the product's

identity. Enantiomeric and diastereomeric excess should be stated per lot, measured by a method

that actually resolves the isomers, and checked on arrival for any block destined for a final

compound. Racemization risk lives in the route as much as in the bottle: basic conditions near an



acidic stereocenter, heat in polar solvents, long storage in solution. Buy chiral blocks in pack

sizes matched to the campaign, because an opened bottle ages faster than a sealed one. For

achiral routes, regioisomeric purity plays the same role - a 5 percent contamination by the wrong

substitution pattern can survive every purification and surface in the final spectra.

Stereochemistry is unforgiving of optimism, which is why careful teams treat isomeric

specifications as contract terms, not as decoration.

Stability and Storage of Reactive Blocks
Many of the most useful building blocks are useful precisely because they are reactive, and

reactivity does not pause on the shelf. Boronic acids dehydrate to boroxines and

protodeboronate; acid chlorides hydrolyze; aldehydes oxidize; organometallics demand inert

atmosphere as a condition of existence. Storage instructions on the label - temperature, inert gas,

desiccation, light protection - are part of the product, and ignoring them converts a premium block

into an unlabeled mixture. Date every bottle on arrival and on opening, store opened reactive

blocks under inert gas where the chemistry demands it, and re-test aged stock before committing

it to a long route. Freezer space and desiccators are cheap; repeating a five-step sequence

because step one used a degraded block is not. Shelf discipline is synthesis insurance.

Scale, Pack Size and Supply Continuity
A building block strategy must survive contact with scale-up. The block that is cheap and instant

at 5 grams may carry a six-week lead time at 500 grams, and route decisions made in discovery

become expensive to reverse in development. For any block on a project's critical path, check the

supplier's larger pack sizes, lead times and lot continuity early. Buying a single lot sized for the

whole campaign removes lot-to-lot variation from the project's risk list entirely. Keep a qualified

second source for critical blocks, with a small validation run completed before it is needed,

because qualifying a new supplier mid-campaign under deadline pressure is how undocumented

substitutions enter a process. Supply continuity is an unglamorous property that development

chemists rank alongside purity, and for good reason: routes fail on logistics as often as on

chemistry.

Documentation That Travels With the Material
Every building block should arrive with a paper trail equal to its role in the route: a lot-specific

certificate of analysis, a current safety data sheet, and specifications stated in methods a chemist

can verify. File them where the team actually works, linked to the internal lot record, so that a

question raised months later - why did this batch behave differently - can be answered from

documents instead of memory. Record incoming inspection results, even when they are a single

confirming NMR, because the habit compounds: over a year it builds a supplier quality picture

that no catalog can provide. Building blocks are the foundation courses of a synthesis, and

foundations deserve paperwork. Teams that document their starting materials discover problems

at the loading dock, where they are cheap, instead of at the final purification, where they are not.

Resource

Further reading: this guide accompanies the research resources published by
MuseChem, where laboratory teams can explore inhibitors, building blocks, reference standards

https://www.musechem.com/category/buliding-block-chemicals/


and isotope-labelled compounds in more detail.


